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为了建立急性和慢性 MP 胁迫的分析模型，我们对 96h 半致死浓度（LC50）、
扇贝的 SOD 活性、AchE 活性以及 MP 残留等传统指标进行了测定。Bliss 法计
算得到的 96h LC50 为 4.59 mg/L。而在 1 mg/L 和 50 μg/L 的 MP 浓度下，扇贝肾
组织和消化腺中都有明显的 MP 蓄积现象，蓄积程度随暴露时间延长而增加。此
外，在 1 mg/L MP 浓度下，肌肉中 AchE 活性受到了明显的抑制，而肾组织和消
化腺中的SOD活性则呈现“先上升后下降”的趋势。在此基础上，我们选用1mg/L，
48 h 和 2.5mg/L，48 h 作为 MP 急性胁迫下蛋白质组学研究的两个端点，而选用
50 μg/L，14 d 和 50 μg/L 21 d 作为 MP 慢性胁迫的两个端点。运用常规蛋白质组
学和膜蛋白质组学方法，我们在肾组织和消化腺中共筛选和鉴定了 79 个差异蛋
白。在急性 MP 胁迫下肾组织中筛选了 26 个差异蛋白，其中有 12 个蛋白下调，
10 个蛋白上调；在慢性 MP 胁迫下肾组织中有 17 个差异蛋白，其中有 8 个下调，




运用 real-time PCR 方法对其表达水平进行分析，发现有些蛋白 mRNA 水平变化
趋势与双向电泳所显示的实验结果相似，而有些蛋白却表现出相反的结果。进一
步用 Western blotting 分析其中两个蛋白—β-MPP 和 α-tubulin 的表达水平，发现






















MPP 可能成为一种潜在的能够监测 OPP 污染的生物标志物。我们运用 RACE 
PCR 技术扩增出 MPP beta 亚基的全长 cDNA 序列，并用 MEGA4.0 软件构建一
个简单的 MPP 系统进化树。结果证实，MPP 在真核生物，尤其是脊椎动物中具
有很高的保守性。以上结果有助于进一步深入探索 MP 的毒理机制，并为 MPP


















Methy parathion (MP) is one of the most widely used organophosphorus 
pesticide (OPP) in our country. It has become a considerable threat to aquatic 
organisms and human beings due to its high toxicity, environmental persistence and 
over usage. Currently, the studies on OPP toxicology are mainly focusing on several 
enzymes, and are primarily dependent on classical endpoint methods. However, there 
are few studies on OPP toxicology concerning proteomic methods. Here we studied 
the alteration of proteome under acute and chronic MP exposure, in the kidneys and 
digestive glands of a scallop, Patinopecten yesoensis. 
In order to establish the models of acute and chronic MP exposure, classical 
indicators such as the 96h LC50, SOD activity, AchE activity, and MP residues were 
evaluated. The 96h LC50 calculated using Bliss method was 4.59 mg/L. Analysis of 
MP residues under 1 mg/L and 50 μg/L MP exposures revealed that MP was 
significantly accumulated in kidneys and digestive glands, and the BCFs were 
increasing with time of exposures. In addition, AchE activities in muscle tissues were 
substantially inhibited by 1 mg/L MP, while SOD activities in kidneys and digestive 
glands displayed an “increasing-decreasing” pattern. On the basis of these data, we 
selected 1mg/L，48 h and 2.5mg/L，48 h as two endpoints for acute MP exposure, 
likewise 50 μg/L，14 d and 50 μg/L 21 d for two endpoints for chronic MP exposure. 
Using the traditional and membrane proteomic technology, a total of 79 differential 
proteins in kidneys and digestive glands were selected and identified. Among these 
proteins, 12 out of 26 proteins in kidneys were downregulated under acute MP 
exposure, while 10 were upregulated; 8 out of 17 proteins in kidneys were 
downregulated under chronic MP exposure, while 7 were upregualted; 7 out of 36 
proteins in digestive glands were downregulated under chronic MP exposure, while 
17 were upregulated. The GRAVY, TMRs and subcellular locations of the differential 
proteins were predicted using bioinformation tools. However, the results revealed that 















were rare. A total of 38 differential proteins were selected from 2DE results above, 
and the changes of their expressing levels were evaluated using real-time PCR 
analysis. The results indicated that some of them were in accordance with the 2DE 
results while others were just on the contrast. The further validation of two 
proteins—β-MPP and α-tubulin using Western blotting indicates that the expression 
change of β-MPP was in accordance with the 2DE results while that of α-tubulin 
showed a different pattern. These data suggested that some of the differential proteins 
might be elaborately modulated through various pathways, resulting in the 
inconsistency of expression in transcriptional level and abundance. 
Function analysis revealed that the differential proteins are involved in many 
cellular functions, including oxidative stress, mitochondrial dysfunction, cellular 
adaption, signal transduction, cell cycle, protein synthesis, metabolism, osmotic 
equilibrium, endocrine system and immunity. These results implied an extremely 
sophisticated pattern where MP exerts its toxic effects in vivo.  
Due to the high conservation and reliability of MPP in the studies above, we 
supposed that MPP could be a candidate for biomarker which might be someday 
applied in OPP pollution monitorning. The full-length cDNA of MPP beta subunit was 
isolated using RACE PCR, and a phylogenetic tree was built using the MEGA 4.0 
software. Results confirmed that MPP was highly conserved in almost all eukaryotes, 
especially in vertebrates. Together these results can deepen our understandings of 
MPP toxicity mechanisms, and provide a experimental basis for the application of 
MPP as a biomarker in OPP pollution monitoring. 
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